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Technical  Achievements 

During  the  period  of  this  grant,  a  number  of  problems  on  stochastic 
processes  were  studied.  The  principal  achievements  were: 

(1)  The  development  of  a  theory  of  set-parametered  martingales 
ant',  an  associated  theory  of  stochastic  integration. 

(2)  The  discovery  of  a  class  of  nonlinearOfiltering  problems  for 
which  explicit  solutions  can  be  obtained. 

The  theory  of  stochastic  integration  for  stochastic  processes  with  a 
single  parameter  is  now  largely  complete,  thanks  to  the  work  of  Kunita- 
Walanabe  and  the  efforts  of  the  Strassbourg  school  under  P.A.  Meyer.  It 
is  now  universally  recognized  that  the  theory  of  stochastic  integration 
is  Inherently  in  theory  of  martingales.  Beginning  in  1974  with  the  work 
of  Wong-Zakai  and  Cairole-Walsh,  a  theory  of  martingales  and  integration 
for  multi  parameter  processes  was  mitiated.  However,  the  theory  is  far 
from  complete,  and  in  a  number  of  significant  aspects  its  state  of  develop¬ 
ment  is  unsatisfactory.  While  for  some  time  we  have  thought  that  in  the 
case  of  multi  parameter  processes  mcrtingales  would  be  more  appropriately 
parametered  by  sets  rather  than  points,  this  idea  did  not  lend  to  any 
significant  results  until  the  dissertation  of  B.  Hajek.  With  that  work 
and  the  subsequent  papers  by  Hajek  and  Wong,  a  natural  framework  for 
stochastic  integration  with  output  to  random  set  functions  has  been 
established.  The  results  to  date  have  elucitated  the  general  problem  of 
representing  likelihood  ratios  as  functionals  of  the  observed  process, 
and  as  such  are  likely  to  find  important  applications. 

In  part  as  a  result  of  the  work  on  set-parametered  martingales,  we 
have  reexamined  the  use  of  multiple  Wiener  integrals  in  representing 


likelihood  ratio.  This  investigation  has  led  to  the  discovery  of  a  class 
of  nonlinear  filters  for  which  more  or  less  has  explicit  solution  can  be 
found.  The  practicability  of  the  results  is  currently  being  studied. 
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